Background: Length of renal artery is an important morphological parameter while performing surgeries in renal area. The present study was conducted to evaluate variations in length of renal artery.
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Professor and Head, Department of Anatomy, ELMC, Lucknow, Uttar Pradesh, India. 3 Professor, Department of Anatomy, KGMU, Lucknow, Uttar Pradesh, India. division, the length of the vessel is affected accordingly. The length of renal artery from point of its origin from abdominal aorta, to point of its division is important in renal transplant surgeries because a considerable length of renal artery is required for the anastomosis of vascular pedicle of donor kidney in the recipient [2] . Different studies mentioned that the required length of renal artery for successful anastomoRenal arteries are paired arteries arising laterally from the aorta at the level of intervertebral disc between L1and L2 vertebra. Near the renal hilum the artery divides into an anterior and a posterior division and these divide in turn into segmental arteries supplying the renal vascular segments [1] . None of the standard textbook mention the normal length of renal artery. As the renal artery shows variation in the site of its sis differently ranged from 1 cm to 2 cm. According to Nitin P Ghonge et al During laproscopic donor nephrectomy, the available operative window needs a minimum arterial pedicle length of 10 mm [3] . While Kolla Praveen et al mentioned in their study Prehilar (early) branching of the renal artery is a normal variant in which any branch diverge within 1.5-2.0 cm from the lateral wall the aorta in the left renal artery or in retrocaval segment of the right renal artery. This variant is important in renal transplantation, because most surgeons usually require at least a 1.5-to 2.0-cm length of renal artery before first branching for successful anastamosis [4] . Hence it is important to establish the average normal length of renal artery as well as incidence of short length (<2 cm) renal arteries.
MATERIALS AND METHODS
The present study was conducted in the Department of Anatomy and Department of Radiodiagnosis, KGMU, Lucknow. The study group included 53 patients including 33 males and 20 females of age ranging between 13 yrs to 65yrs, with no history or signs of renal diseases. The patients underwent computed tomographic aortic angiographic scan for various indications, at 64-slice CT center of the Department of Radiodiagnosis. After the scan the collected raw data was post processed at computer processing unit and required images were produced in form of volume rendered 3-D images and maximum intensity projection axial images. Computed tomographic angiographic images taken were reviewed for normal anatomy of renal arteries and their variants. Firstly the renal arteries were identified on both the sides in different images of same subject. In case of more than one renal artery, the vessel with larger diameter was considered as main renal artery. The length of main renal artery was measured form site of origin of artery to appearance of first branch of renal artery both in volume rendered ( figure 1 and  figure 2 ) and axial images (figure 3) utilizing digital scale. 
OBSERVATIONS AND RESULTS
In the present study the length of main renal artery varied between 8mm to 50mm. The most common length range observed in the study population was 30-34.9mm on the right side in 28.30% (N=15) cases and 35-39.9mm on the left side in 20.75% (N=11) cases. The observations were grouped in different ranges and are shown in tabular form in table 1.
The minimum length of main renal artery was 8.5mm and maximum length was 54.8mm on the right side. On the left side minimum length seen was 7.7mm and maximum length was 48.8mm. The average length of right renal artery observed was 30.5±10.4 mm and that of left renal artery was 26.91±10.0 mm (table 2). The short-length of renal artery was (early ramification with first 2 cm) observed in 15.09% cases on right side and 22.6 % cases on the left side. Depending upon the above observation the short length renal vessels were categorized as grade 1, grade 2 and grade 3; mentioned in table 3. DISCUSSION decrease morbidity and mortality. Accurate evaluation of donors in respect to their renal anatomy and its vasculature is highly important part of donor screening which helps in planning surgery and avoiding complications [5] . Donor screening becomes especially crucial for the laparoscopic harvest of kidney during which operative visibility and surgical exposure are limited, making details of vessel anatomy difficult to appreciate [5, 6] . Here it is important to note that conversion from laproscopic to the open approach is not infrequent, with vascular injury being the most common reason [7, 8] .
The length of renal artery from point of origin to point of division is important in renal transplant surgeries because a considerable length of renal artery is required for the anostmosis of vascular pedicle of donor kidney in the recipient. The incidence of short length renal artery varied differently according to different literatures. In a study by Kawamoto et al it was reported that incidence of the short length renal arteries was 19% [5] . However Saldarriaga et al in 2008 reported incidence of short length renal artery in 8.3% cases in their study [9] . Other authors also reported presence of short length renal arteries as Holden et al in 12% cases, Sasaki et al. 10% cases and Kapoor et al. in 11.8% cases [10, 11, 12 ] . In present study the short-length of renal artery was observed in 18.86% cases, which is comparable to the findings of Kawamoto et al, but higher than reported by other authors. We had graded the short length renal arteries as grade1, 2 and 3 to further identify the renal arteries having even smaller length reducing the further possibility for the subject to be chosen as donor (table 3) . We found a considerable incidence of grade 3 small length renal artery which was 4.71%. Findings of present study can be helpful while donor screening for renal transplant surgery.
Renal artery variations are common in general population and have gained importance because of the wide spread development in renal transplantation surgery. Recent trend in transplant surgery is to move towards minimally invasive surgeries like laparoscopic procedures to
CONCLUSION
Length of renal artery showed a great variation and hence it is highly important to consider this parameter while evaluating the donors prior to surgery. The findings of this study will be helpful for interventional radiologist, transplant
